Background: Endoscopic release of the plantar fascia is becoming an increasingly popular alternative to open procedures for the treatment of chronic plantar fasciitis. Although most patients can be successfully treated with Achilles tendon stretching, orthoses, physical therapy and corticosteroid injections, a small percentage of patients will have symptoms that are refractory to such treatments. Methods: This is a retrospective review, analyzing the clinical outcome of 22 consecutive patients treated for chronic plantar fasciitis with endoscopic plantar fascia release by a single orthopaedic foot and ankle surgeon. Results: These patients complained of symptoms for an average of 7.43 months before referral to the senior author (MS); 11 patients had chronic symptoms for 12 months or more. The ages at surgery ranged from 30 to 73 years. Followup averaged 8.48 (range 6 to 20) months. Satisfaction rate with this procedure was 97.7% and all patients reported at least a 50% improvement in pain after surgery. Twenty-two patients completed a modified Mayo Foot and Ankle Score: 15 of 22 (68%) were judged to have good or excellent results. Bilateral symptoms and prior ankle trauma or surgery were significantly correlated with less favorable results. Conclusions: Patients who had no previous foot trauma and had unilateral symptoms obtained the best results from this procedure. Even patients who had some residual pain in their foot were satisfied with the procedure and with the level of pain relief that had been achieved. Endoscopic plantar fascia release does appear to benefit selected patients who fail to respond to conservative therapy. For information on prices and availability, call 410-494-4994 X226
INTRODUCTION
Plantar fasciitis is one of the more common etiologies of plantar heel pain. The pain typically is localized to the medial plantar surface of the foot at the anteromedial border of the os calcis. Patients describe their symptoms as being worse in the morning. The etiology of plantar fasciitis, although not well understood, is thought to be related to chronic inflammation and repetitive partial tears. 5 The plantar fascia is formed from dense sheets of collagen bundles. Lying between the skin and the superficial muscle layer, the plantar fascia originates from the medial tuberosity of the calcaneus and inserts onto the proximal phalanges and the flexor tendon sheaths. The abductor hallucis and flexor digitorum brevis also insert on the medial tuberosity at the calcaneus. 7 Biomechanically, the plantar fascia is involved in both the dynamic and static supports of the arch of the foot. In cadaver studies, complete sectioning of the plantar fascia caused a decreased height of the arch during terminal stance as well as a change in the distribution of plantar foot pressure, resulting in an increased strain on the second metatarsal. 11, 12 Initially conservative treatment is advocated for plantar fasciitis, including nonsteroidal antiinflammatory medications (NSAIDS), heel cord stretching, ice, minimal weightbearing, heel cushions, and proper shoe wear. If pain persists, cortisone injections, custom orthotics, night splints, and formal physical therapy are initiated. 6 Low-intensity shock-wave therapy also has been shown to provide symptomatic relief. 8 In most patients symptoms resolve without surgical treatment. However, 5% to 10% of patients have symptoms that do not improve with several months of conservative therapy; these patients may be candidates for operative treatment. 14 The most common surgical intervention is partial release of the plantar fascia. Release of the plantar fascia traditionally has been done as an open procedure. In a retrospective review of open plantar fascia release, Woelffer et al. 13 found that of 33 patients, 90% had good or excellent outcomes and were satisfied with the procedure. Complications included continued heel pain, pain after prolonged activities, and discomfort at the site of the scar. Endoscopic release of the plantar fascia is intended to provide relief of symptoms while minimizing complications and recovery time associated with open procedures. 3, 5, 6, 9 In our study we report the results of endoscopic plantar fascia release performed by a single orthopaedic foot and ankle surgeon in 22 consecutive patients.
MATERIALS AND METHODS
Surgical codes were used to identify a consecutive series of patients treated by endoscopic plantar fascia release during a 26-month time period (July of 2000 to June of 2002). Twenty-nine patients were identified. Two patients were excluded because of concurrently performed procedures, and five patients were not found. Twenty -two patients were contacted successfully, and their outcomes after surgery were assessed by chart review and a telephone survey. The Institutional Review Board at our institution approved the study design.
On initial presentation, patients typically had complaints of heel pain, which was more severe upon first arising in the morning and with prolonged standing. On physical examination, all patients were tender to palpation at the insertion of the plantar fascia. Radiographs were not obtained in most patients. After the diagnosis of plantar fasciitis was made, a conservative treatment protocol was initiated ( Table 1) . At the initial visit, the first level of therapy consisted of patient education, NSAIDS, ice, orthoses, shoe wear modification, and stretching exercises. At subsequent followup, patients who did not improve clinically were offered custom orthoses, a plantar fascia night splint, and physical therapy. Several patients had been referred from other orthopaedic surgeons because of failure of conservative therapy. Patients were considered for plantar fascia release only after 6 months of conservative therapy had failed to relieve their symptoms.
Surgical Technique
Endoscopic plantar fascia releases were done using the Endotac System (Instratek, Inc., Spring, Texas). In the operating room, the patient was given antibiotics and general anesthesia. The extremity was prepared and draped and a sterile tourniquet was applied to the thigh. A small (<1 cm) incision was made for the first portal on the medial aspect of the heel at the level of the anteromedial border of the os calcis ( Figure 1 ). Blunt dissection was used to separate the subcutaneous fat from the fascia. A fascial elevator was passed across the inferior aspect of the fascia, and a cannula with a trochar was then passed from medial to lateral. A small incision was made on the lateral aspect of the heel at the tip of the trochar. The trochar was then removed and replaced with an endoscope. The cutting device was inserted from the lateral side ( Figure 2 ). The superficial and deep layers of the medial band of the plantar fasica were released. As the fascial layer was released, the underlying intrinsic muscles could be seen. The positions of the endoscope and cutting device were then reversed to better view the fascial release. Only the medial band, consisting of less than 50% of the entire plantar fascia, was released. This limited release was facilitated by measurement marks on the cannula that provide orientation to the magnitude of the release. Finally, the cannula was removed, the incisions were closed with 3.0 Monycryl, the tourniquet was released, and a soft bulky dressing was placed on the foot.
Postoperatively, patients were kept nonweightbearing until the first office visit, which was 1 week after surgery. Patients were then instructed to bear partial weight on the effected extremity and use crutches for the next 2 weeks. Weightbearing was increased gradually to patient tolerance, with most patients bearing full weight by the fourth week. It was recommended that patients continue to wear wide well supported shoes and to use arch supports or custom orthoses.
Survey
After patients were identified by surgical codes, they were contacted by telephone and verbal consent for study participation was obtained. The patient telephone survey consisted of a modified version of the Mayo Clinical Scoring System used by Woelffer et al. 13 in their retrospective review of open plantar fasciotomy.
Patients were asked additional questions regarding their surgery, including satisfaction with the procedure, pain relief, and the appearance of the foot (Table 2) . Additionally, office charts and operative notes were reviewed for each patient to obtain medical history, physical examination findings, duration of symptoms, duration of conservative treatments, and postoperative complications.
RESULTS
Twenty-nine patients (17 women, 12 men) were identified from surgical codes as having undergone an endoscopic planar fascia release by the senior author (MS). All patient charts were available for review. Two patients who had concurrent peroneal tendon repairs were excluded. Twenty-two patients (14 women, 8 men) were successfully contacted by telephone and each consented to be interviewed for this study. The patients had been treated conservatively for an average of 17 (range 7 to 24) months before surgery. They were treated by the senior author (MS) for an average of 7 (range 2 to 24) months before surgery. In all patients shoe orthoses, stretching, and physical therapy had failed to relieve symptoms. Thirteen patients had used a night splint without relief of symptoms. The average followup in this study was 8.48 (range 6 to 20) months after endoscopic release. Average age at surgery was 52 (range 30 to 73) years, two patients smoked, and none had diabetes. Three patients took medications for depression or anxiety. Three cases were work related, two of which involved Workman's Compensation.
Sixty-eight percent (15 of 22) of all patients had good or excellent results based on the calculated foot scores. However, subjective outcomes showed a 97% overall satisfaction rate. All patients reported at least a 50% improvement in pain compared to before their surgery and 95% of patients stated they would have the procedure done again. Those with pain stated that they had been told that the procedure might not relieve all of their symptoms and were still satisfied with the improvement in pain that had been attained.
A Spearman correlation was used to determine if the foot score was related to the total nonoperative time, duration of symptoms, duration of followup, or date of surgery. With the numbers available, none of these variables were found to significantly correlate with the outcome. A Fisher's exact test found that patients with bilateral symptoms were significantly more likely to have fair or poor results than patients with unilateral symptoms (p = .011). Eighty-two percent of patients with unilateral symptoms had good to excellent foot scores.
The senior author (MS) recommended to all these patients that they continue to wear orthoses postoperatively. At the time of this survey, 13 of 22 (59%) patients continued to wear orthoses. Of those who had stopped wearing orthoses, 89% had no recurrence of symptoms.
Two patients had prior traumatic injuries to the foot (ankle fracture, subtalar fusion) and both had fair or poor results from the surgery. One patient who was receiving Workman's Compensation had returned to work with 90% relief of pain. His outcome was rated as ''good''. The other patient receiving Workman's Compensation 
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Normal -10 to Abnormal -0 benefits had a ''poor'' outcome with only 50% pain relief. She had not returned to her job as a bus driver 6 months after the surgery. There were no early or late surgical complications. Subjectively, two patients believed that their foot appeared to have lost some of its arch compared to the contralateral side.
DISCUSSION
Several previously published studies of endoscopic plantar fascia release and their results are summarized in Table 3 . In a prospective study, the developers of the endoscopic technique reported pain relief in 95% of 65 patients at 3-month followup. 1 In a larger, multicenter retrospective review of 652 patients, 97% pain relief was reported at 8-month followup. However, this study also reported an 8% complication rate, which included continued heel pain, calcaneal stress fractures, calcaneocuboid joint pain, incisional pain, nerve entrapment, and postoperative infection. 2 O'Malley et al. 10 and Boyle and Slater 4 published the only two retrospective, consecutive studies of a single surgeon's experience with this technique. O'Malley et al. 10 reported the results in 20 feet followed for an average of 22 months. Only nine of 20 had complete relief, but 18 of 20 reported improvement in their symptoms. One patient with bilateral surgery had no relief of pain. Overall, 85% were satisfied with the results of endoscopic plantar fascia release. No surgical complications were reported, although two patients (four feet) had persistent discomfort at the incision site and three patients had postoperative pain in other areas of the foot. 10 Boyle and Slater 4 reported 16-month followup of 17 patients, 59% of whom were totally satisfied with the procedure and 41% were satisfied with minor restrictions. Walking distance increased after surgery in all patients and 82% had mild or no residual pain. Complications included lateral column pain (three patients) that subsequently resolved. No patient required additional surgery, although three patients received corticosteroid injections postoperatively for ''delayed recovery.'' 4 Most reports of the results of endoscopic plantar fascia release in the orthopaedic literature are either from the developers of the technique or composite results from multiple surgeons. There has been no analysis of which patients are most likely to benefit from surgical intervention. Our study is a single surgeon, consecutive case series. Patient satisfaction and relief of pain were comparable to previous reports with minimal short-term complications. While only 68% of patients in this study were judged to have good or excellent results, all patients were satisfied with the procedure and all had obtained at least 50% relief of pain. Patients who had no previous foot trauma and had unilateral symptoms obtained the best results from this procedure. The modified Mayo scoring system used for analysis of outcome is heavily weighted (50 of 100 points) on pain. The patients who were rated fair or poor in regards to outcome still had some degree of pain postoperatively. Level of pain is difficult to quantify objectively. As patients were not evaluated preoperatively, it is impossible to determine from this score alone if overall pain levels were improved after the surgery. For this reason, additional questions were asked to evaluate the patients subjective determination of their outcome. All patients stated that their pain was at least 50% improved; those judged to have good or excellent outcomes all had 90% to 100% improvement in pain.
Preoperative education of patients regarding expected outcome is important. Even patients who had some residual pain in their foot were satisfied with the procedure. Almost all of these patients stated they had been told the procedure might not relieve all of their symptoms, and they were satisfied with the level of pain relief.
This study is limited, however, by its relatively short followup, the small number of patients, and its retrospective nature. Longer followup of this group of patients is needed to determine rate of recurrence and the long-term biomechanical effect of plantar fascia release. However, endoscopic plantar fascia release does appear to benefit selected patients who fail to respond to conservative therapies.
